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Some authors argue that it is not longer ethically correct to expose hospitalized patients to 
death risks associated with understaffing (Nickitas, 2014). Also the Care Quality Commission 
(CQC, an independent regulator of all health and social care services in England) has 
included staffing levels as one of the auditing quality standards when inspecting hospitals and 
health centres. The Royal College of Nursing, in its document Mandatory Nurse Staffing 
Levels (RCN, 2012), clearly defined which nurse staffing levels should be adopted by policy 
makers to ensure the provision of safe care. However, even in the UK where such pressure 
exists there are no legally defined nurse staffing levels. 
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In paediatric care, healthcare is divided into three levels of complexity, and nurse-to-patient 
ratios change according to the level of complexity: intensive care 1:1; high dependency 1:2; 
and special care 1:4 (RCN, 2012). The minimum nurse-to-patient ratio was established to 
ensure positive patient outcomes (RCN, 2012). With regard to outcomes, child mortality in 
children under the age of 5 has passed from 12.7 million in 1990 to 5.9 million in 2015. The 
risk of dying is highest during the perinatal period, in fact 45% of child mortality occurs 
during the first year of life (WHO, 2016). 
 
Data published in 2015 by the Centres for Disease Control & Prevention (CDC) of Atlanta, 
show that in the USA every 10 newborn babies, one is preterm. Of these, two-thirds survive 
but present higher risks of developing a severe disability at the expense of their body systems 
and organs. The outcomes of premature births, combined with congenital disorders, accidents 
and non-communicable diseases have been identified by the WHO as “healthcare priorities 
for the paediatric population. Approximately 1.8 million children are hospitalized each year 
(Owens et al. 2003) and due to their particular characteristics, they are more subject to 
medical errors and adverse outcomes, leading to increased costs to deal with the outcomes of 
such events. 
 
Although some authors have examined the association between nurse staffing and adverse 
outcomes in children, only Cimiotti et al. in 2014, after the dissemination of the results of the 
international RN4CAST project in adult patients, conducted the first study that correlated 
adverse outcomes in children also with other factors that have an impact on staffing (Aiken et 
al. 2003). The results showed significant differences in terms of appropriateness of nursing 
resources, and the outcomes of paediatric patients varied according to the healthcare setting, 
which determined differences in the quality of care provided to patients (Cimiotti et al. 2014). 
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We found that these aspects have mostly been investigated in Neonatal Intensive Care Units 
(UK Neonatal Staffing Study Group, 2002; Sherenian et al. 2013; Gagliardi et al. 2016; 
Tubbs-Cooley & Younger, 2015; Callaghan et al. 2003; Rogowsky et al. 2013; Corchia et al. 
2016) and confirmed how the particular characteristics of a newborn require more attention 
when planning staffing levels. Many authors have recommended the need to base decisions 
regarding the allocation of resources on evidence. 
 
Another paediatric care setting that has been analysed, albeit less extensively, is general 
surgery (Hickey et al. 2016; Voepl-Lewis et al. 2012). The results showed that high levels of 
staff education and experience are significantly associated with minor rates of complications 
and mortality. In addition, staffing has a role in the association between adverse events and 
levels of patient surveillance: as surveillance increases, adverse events diminish, even in the 
case of understaffing. Due to these differences in terms of settings and study populations, it is 
not possible to propose a common evidence-based standard to guide the planning of the 
allocation of human and material resources in the field of paediatrics.  
 
Therefore, a specific study is needed to correlate the characteristics of: a) health professionals 
(i.e. job satisfaction, work environment, burnout, experience, education, and staffing levels); 
b) the various patients that present to the paediatric services (i.e. heterogeneous diseases and 
complexities, age, and diverse needs); and c) patient-centred outcomes.  
 
Consequently, in the light of the literature analyzed and the epidemiological data on the 
paediatric population, the University of Genoa (Italy) has decided to extend the 
RN4CAST@IT study (Sasso et al. 2015; Sasso et al. 2016) and conduct it also in the field of 
paediatrics. In collaboration with the Italian Association of Children’s Hospitals (AOPI), the 
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University of Genoa has launched the research project “Registered Nurse Forecasting in 
Pediatrics” (RN4CAST@IT-Ped). 
 
RN4CAST@IT-Ped will involve all the paediatric wards of 13 hospitals of the AOPI 
distributed throughout Italy. An original aspect of this study is that it considers the sampling 
of all patients, even those who are no longer children, but hospitalized in a pediatric ward. In 
fact, there are increasing numbers of young adults affected by chronic diseases which until 
only a few decades ago did not allow them to reach adulthood (Campbell et al. 2016). For 
instance, the life expectancy of individual affected by cystic fibrosis has significantly 
increased in the last few years, and currently about 56% of this population reaches adult age 
(in 1982 this percentage was 27%) (Cystic Fibrosis Trust, 2008).  
 
These conditions are historically anchored to paediatric care, which still today limits the 
transition to services for adult care. Therefore, nurses who work in paediatric units 
increasingly deal with patients since these were newborns, through their adolescence, and 
until they become adults, and this requires that pediatric nurses have specific knowledge in 
fields other than paediatric care (Glasper, 2017). Therefore, ensuring optimal levels of 
staffing, both in terms of numbers and education, constitutes a new challenge, internationally, 
for health organizations. 
 
Funding 
This study received funding from the Italian Association of Paediatric Hospitals (AIOP).  
 
Conflict of Interest 
The authors declare that there is no conflict of interest. 
 
 
A
cc
ep
te
d 
A
rt
ic
le
This article is protected by copyright. All rights reserved. 
Acknowledgements 
We thank the Italian Association of Paediatric Hospitals (AOPI), all the nursing staff and all 
the paediatric nurses of the AOPI hospitals who in various ways will contribute to this study.  
We thank the RN4CAST consortium, funded by European Union’s Seventh Framework 
Programme (FP7/2007–2013, grant agreement no. 223468) for making the original design 
and instruments available for replication in Italy. 
 
REFERENCES 
Aiken, L.H., Clarke, S.P., Cheung, R.B., Sloane, D.M., & Silber, J.H. (2003). Educational 
levels of hospital nurses and surgical patient mortality. Journal of the American Medical 
Association, 290,1617-1623. doi: 10.1001/jama.290.12.1617 
Callaghan, L.A., Cartwright, D.W., O’Rourke, P., & Davies, M.W. (2003). Infant to staff 
ratios and risk of mortality in very low birthweight infants. Archives of Disease in Childhood 
- Fetal and Neonatal Edition, 88(2), F94-F97. doi: 10.1136/fn.88.2.F94 
Campbell, F., Biggs, K., Aldiss, S.K., O’Neill, P.M., Clowes, M., McDonagh, J., … & 
Gibson, F. (2016). Transition of care for adolescents from paediatric services to adult health 
services. Cochrane Database of Systematic Reviews, 4. Art. No.: CD009794. doi: 
10.1002/14651858.CD009794.pub2 
Care Quality Commission (2014), Regulation 18: Staffing. Retrieved from: 
https://www.cqc.org.uk/guidance-providers/regulations-enforcement/regulation-18-
staffing#full-regulation (on 12 July 2017). 
Centers for Disease Control and Prevention. (2016). Premature birth. Retrieved from: 
https://www.cdc.gov/features/prematurebirth/index.html (on 12 July 2017). 
 
A
cc
ep
te
d 
A
rt
ic
le
This article is protected by copyright. All rights reserved. 
Cimiotti, J.P., Barton, S., Chavanu, G., Orman, K.E., Sloane, D.M., & Aiken, L.H. (2014). 
Nurse reports on resource adequacy in hospitals that care for acutely ill children. Journal for 
Healthcare Quality, 36(2), 25-32. doi: 10.1111/j.1945-1474.2012.00212.x 
Corchia, C., Fanelli, S., Gagliardi, L., Bellù, R., Zangrandi A., Persico, A., Zanini, R., & 
SONAR-Nurse Study Group. (2016). Work environment, volume of activity and staffing in 
neonatal intensive care units in Italy: results of the SONAR-nurse study. Italian Journal of 
Pediatrics, 42 (34), 2-8. doi: 10.1186/s13052-016-0247-6. 
Cystic Fibrosis Trust (2008) Annual Review. Retrieved from: 
https://www.cysticfibrosis.org.uk/~/media/documents/the-work-we-do/about-us/annual-
review/annual_review_2008.ashx%3Fla%3Den+&cd=1&hl=it&ct=clnk&gl=it (on 12 July 
2017)  
Gagliardi, L., Corchia, C., Bellù, R., Coscia, A., Zangrandi, A., Zanini, R., & SONAR study 
investigators. (2016). What we talk about when we talk about NICUs: infants’ acuity and 
nurse staffing. The Journal of Maternal-Fetal & Neonatal Medicine, 18, 2934-2939. doi: 
10.3109/14767058.2015.1109618 
Glasper, E.A. (2017). Does a shortage of specially trained nurses pose a threat to the 
provision of optimum care for sick children in hospital? Comprehensive Child and 
Adolescent Nursing, 40(1), 1-5. doi:10.1080/24694193.2017.1289740 
Hickey, P.A., Pasquali, S.K., Gaynor, W.J., He, X., Hill, K.D., Connor, J.A., & Hirsch-
Romano, J.C. (2016). Critical care nursing’s impact on pediatric patient outcomes.  The 
annals of thoracic surgery, 102(4), 1375-80. doi: 10.1016/j.athoracsur.2016.03.019 
Nickitas, D.M. (2014). Investing in nursing: good for patients, good for business, and good 
for the bottom line. Nursing Economics, 32(2), 54-56.  
 
A
cc
ep
te
d 
A
rt
ic
le
This article is protected by copyright. All rights reserved. 
Owens, P., Thompson, J., Elixhauser, A., & Ryan, K. (2003). Care of children and 
adolescents in U.S. hospitals. Agency for Healthcare Research and Quality; Rockville, MD: 
2003. Vol. HCUP Fact Book No. 4, AHRQ Publication No. 04-0004. 
Rogowski, J.A., Staiger, D., Patrick, T., Horbar, J., Kenny, M., Lake, E.T. (2013). Nurse 
staffing and NICU infection rates. JAMA Pediatric, 167(5), 444-450. doi: 
10.1001/jamapediatrics.2013.18 
Royal College of Nursing. (2012). Mandatory Nurse Staffing Levels. Retrieved from: 
https://my.rcn.org.uk/__data/assets/pdf_file/0009/439578/03.12_Mandatory_nurse_staffing_l
evels_v2_FINAL.pdf (on 12 July 2017)  
Sasso, L., Bagnasco, A., Zanini, M., Catania, G., Aleo, G., Santullo, A.,… & Sermeus, W. 
(2016). RN4CAST@IT: why is it important for Italy to take part in the RN4CAST project? 
Journal of Advanced Nursing, 72, 485–487. doi:10.1111/jan.12709 
Sasso, L., Bagnasco, A., Zanini, M., Catania, G., Aleo, G., Santullo, A.,… & Sermeus, W. 
(2016). The general results of the RN4CAST survey in Italy. Journal of Advanced Nursing. 
doi:10.1111/jan.13066. [Epub ahead of print] 
Sherenian, M., Profit, J., Schmidt, B., Sanghee, S., Xiao, R., Zupancic, J.A., DeMauro, S.B. 
(2013). Nurse-to-Patient ratios and neonatal outcomes: a brief systematic review. 
Neonatology, 104,179-183. doi: 10.1159/000353458 
Tubbs-Cooley, H.L., & Younger, J.B. (2015). A descriptive study of nurse-reported missed 
care in neonatal intensive care units. Journal of Advanced Nursing, 71(4), 813-824. doi: 
10.1111/jan.12578 
Voepel-Lewis, T., Pechlavanidis, E., Burke, C., Talsma, A.N. (2013). Nursing surveillance 
moderates the relationship between staffing levels and pediatric postoperative serious adverse 
events: a nested case-control study. International Journal of Nursing Studies, 50, 905-913. 
doi: 10.1016/j.ijnurstu.2012.11.014. 
A
cc
ep
te
d 
A
rt
ic
le
This article is protected by copyright. All rights reserved. 
UK Neonatal Staffing Study Group (2002). Patient volume, staffing, and workload in relation 
to risk-adjusted outcomes in a random stratified sample of UK neonatal intensive care units: a 
prospective evaluation. The Lancet, 359, 99-107. doi: http://dx.doi.org/10.1016/S0140-
6736(02)07366-X 
World Health Organization (2016). Global Strategy for Women’s, Children’s and 
Adolescent’s Health 2016-2030. Retrieved from:  
http://www.who.int/life-course/partners/global-strategy/en/ (on 12 July 2017).  
